16. 


17. 


18. 


19, 


20. 


SECTION C — (8x 10 = 30 marks) 
Answer any THREE questions. 


Deduce an expression for variation of mass with 
velocity. i 

Gasa ar ayu fpei  wonpiumdggarer 
Qevahiumens saneli. : 


Illustrate the working principle of Davisson and 
Germer's experiment. 

Gieilecs opm Agric Gama 
Gewodum Os Garcrensau Mersey. 


Derive time independent Schrodinger wave 
equation. 
Gprbò sriupp a3Gyrymsr sym swine 
Sei HG) ig. 


Obtain the eigen value and eigen function for a 
particle present in a 1 - dimensional box. 
Laufer Quio Ooseb 9O HSCESES 
mole Sly wpb raga Gewdoum emo 
Qupa. 


State and prove Ehrenfest theorem. 
seMelyer uc. Canmsess mh ANis. 
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Time : Three hours 


APRIL/MAY 2023 


CPH52 — RELATIVITY AND QUANTUM 


MECHANICS 


Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 


Answer ALL questions. 


What is Ether hypothesis? 
FST sgsr Crete) crestor ? 


List out the postulates of special theory of 


relativity. 
Apoiy siud Gam um yer Gurev@Gor Geer 
uyuhe. S 


What are matter waves? 
Quid sen@aeir adm rde? 


Mention the drawbacks of classical mechanics. 
Amiss A Awésrailsadler GopurGasonars 


@duG_aypb. 


State Heisenberg’s uncertainty principle. 
oagoenauitéslen guur A Glands aanguim. 


Give the physical significance of wavefunction y . 
amè Qsudur yi (w) cédluggasass 


Glan @ hisen. 
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10. 


11. 


12. 


What is mean: by free particle? 
ELLY Heer eerpred ereire? + 


Write down the radial equation of the hydrogen 
atom. 
DMiT enol er 
oT Ups mec. 


Grywed soum on 

Express the momentum in terms of operator. 

oaa EANTA 2 bsg 
uuu Aisah. 


If P is the parity operator, find P(x). 
P umiy yuGriprs (Qusa) Amista, 
P(x) 98 sar Duab. 
SECTION B — (5 x 5 = 25 marks) 
Answer ALL questions. 
(a) Ilustrate the working principle of Michelson 
- Morley experiment. 


Michelson - Morley LAGES mmer 
QAsudur As Gardtensents Aisah. 


Or 
(b) Derive Lorentz Transformation equations. 
Lorentz 2 uripi sworun@senarti Auma. 


(a) Derive an expression for de Broglie 
wavelength. i 
le oGyrsel ena Fars) pement 
QaelWur ei Aupa 


Or 


(b) Deduce the relation between group velocity ` 


and phase velocity. 

Sg Awr Gausb oigb si foe Casein 
aduan  BMecCuwner © Asm rwu 
Qumayib. 
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13. 


14. 


15. 


(a) 


(b) 


(a) 


(b) 


(a) 


b) 


Discuss the outcome of diffraction of a beam 
of electrons by a slit. 

e5 Amay ewi AuaüuAQi crwst yrär 
eanpuder laby amarar Mma Lui) ph] 
MaimAseeyid. 


Or 


Distinguish between 
normalised wave function. 
AiSCoraao wyb QwicdunsssuLr sea 
Gewe@umen GaupuGsg mus dT. 


orthogonal and 


Obtain the eigen value for the particle 
present in an infinite square well potential. 
THOU saré Hemp ensSwssa Amig b 
gai roger Auw Gumb. 


Or 
Using linear harmonic oscillator, Prove that 
the energy levels are discrete. 
Gpûìwd EMs uuig, 


bmi flawsdt salléserenw aumibscncy 
aaunga PlemlssayiD. 


awwalu 


Discuss the 
operators. 
anmblefuer Gri raai Leitysenen ci 
upp Slangslssaytp,. 
Or 
Find [Lx, Ly]. 


[Lz, Ly] srg. 


properties of Hermitian 
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